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► Given : 

* Top & Bottom members are Single angle 70*70*1 0 

* Diagonal members are Double angle 60*60*8 


Side view 
section 
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Define Draw Select Assign Anl 


t~E~ | Materials... 


Section Properties 


V? Mass Source... 


C o o rd i n ate System s/G rids... 


T>- Joint Constraints... 

o>-£ 

Joint Patterns... 


V ji J|3U 


Define Material 


Materials 


4000P$i 


A992Fy50 


Define Materials 


Click to: 


Add New Material Quick... 


Add New Material... 


Add Copy of Material... 


Modify /Show Material... 


Delete Material 


F Show Advanced Properties 


Cancel 


\a SjL» jUidui (j£jl j Sj 


Modify/show material S A992Fy50 


iLd£ Uuoj 


General Data 
Material Name and Display Color 
Material Type 
Material Notes 


Steel 




Modify/Show Notes... 


Weight and Mass ' 
Weight per Unit Volume 
Mass per Unit Volume 


1 0.7648 


Isotropic Property Data 
Modulus of Elasticity, E — 
Poisson's Ratio, U 
Coefficient of Thermal Expar 
Shear Modulus, G 


200000 N/mm J 

20000000 t/m ckjad! j 


20000000 


0.3 


1.170E-05 


[7692308. 


Other Properties for Steel Materials 
Minimum Yield Stress, Fy 
Minimum Tensile Stress, Fu 
Effective Yield Stress, Fye 
Effective T ensile Stress, Fue 


36000 

52000 

36000 

52000 


f Switch T o Advanced Property Display 

] 


OK 


Cancel | 
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t/* ? <Jl)l.la.^]| JajjJa Aj £^jjj (Jjl 0«alj^}j]| AiC- - \ 

a •si tjnA ®*^_5 iS^ _$l , Tonf, m , c AjuiLuill (Jiui! 


^ . AjiLiJl jLulj Jc\ 6± ja. jaII New model jm ^ jjA* ^1 _2 


Edit grid doto j\ laj a_ajUII j gJaSa Right clicked J 1 -^W ><Vi -3 

JUlb j Modify/show grids l*i« jtLkj ajIUII s U lan j 

^ _ LuoIaIIj Aj^alaJl Grids _J| AiLjaj (jVl ^jJVun'i 








Edit Format 


X Grid Data 


Y Grid Data 


Z Grid Data 


Define Grid System Data 



Units 

System Name 

| T onf, m, C _*J 



Grid ID 


Spacing 

Line Type 

Visibility Bubble Loc. 

1 



1.5 

Primary 

Show Start 

2 



1.5 

Primary 

Show Start 

3 



1.5 

Primary 

Show Start 

4 



0 

Primary 

Show Start 

5 






6 





7 





8 
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Grid ID 

Spacing 

Line Type 

Visibility 

Bubble Loc. 

Bubble^^ 

1 


4 

Primary 

Show 

Start 

2 


0 

Primary 

Show 

Start 

■ 

3 







4 







5 







6 







7 







8 









Gri 

ID 

Spacing | Line Type 

Visibility Bubble Loc. 

1 



4 Primary 

Show Start 

2 



0 Primary 

Show Start 

3 





4 





5 





6 





7 





8 
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Edit Format 


System Na 


X Grid Data 


V Grid Data 


Z Grid Data 


S j^l\ 0 Ujl j* j iaa JU.j) ^ -d , JbJI JlSdl ^ dli 


Define Grid System Data 


|GL0BAL 


Units 


| T onf, m, C "▼] 



Line Type | Visibility I Bub ble Loc. 


Primary 

Primary 

Primary 

Primary 


Show 

Show 

Show 

Show 


d 


Line Type [ Visibility Bubble Loc. 


Primary 

Primary 


Show 

Show 


Start 

Start 


I Bubble Loc. ^ j 

ST 





/Grid ID Spacing 

Line Type 

Visibility Bubble Loc. 

P^=H 

1 

/ 4 

Primary 

Show Start 


2 

/ ° 

Primary 

Show Start 


3 





4 





5 





6 , 





7 





8 
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Grid Lines 


Quick Start... 



Display Grids as 
C Ordinates (* Spacing 


I” Hide All Grid Lines 
I” Glue to Grid Lines 

Bubble Size 1 2. 4384 


Reset to Default Color 


Reorder Ordinates 


OK 


Cancel | 


0 —} Ju>a' ^ u' Spacing 

CllliLal^ dljA Ajl ^5^ l)AJ 




Spacing 


1.5 


1.5 


1.5 


0 





Spacing 


Using 

Spacing 


Spacing 
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JU11£ jA\ Jc. ,jj£j j 30*80 S. 
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l j ^Ua3 (JlLoll I^A j ? dllc-lJakll <jVl l-laj -1 

Define S Section properties Frame section 


Define Bridge Draw Select Assign Analyze Display Design 0| 

t-'i; Materials... 

© j® j® 3-d xy xz yz nu i 

Section Properties ► 

Frame Sections... 

*f Mass Source... 

Tendon Sections... 

Coordinate System s/G rids . . . 

Cable Sections... 


e Properties 


Properties 
Find this property: 


s. % # 

pL&uj Ua jfr" 

i J ^ CjU-lkill 


Click to: 


Import New Property.. 


ZZZZZS^ 


Add Copy of Property... 


Modify/Show Property... 


Delete Property 


OK 


Cancel 


Add Frame Section Property 


Select Property Type 
Frame Section Property Type 


j Steel 


- 



- Uakl cBIa j jjiLill aAA ^ IaJ A*J -2 

j\ ^l^ylLuol 

AjLuu* jak \\ (jt£ 13] ^g AJu oiJ 

\n j^g] I djl jjjjtMl 5i\jJa] ^Uakl 





dij j <BUii SaaUJi j^iaj Add new property fUtf 4ju ^ * 

r Q^j^j ] 

Ij&A j ^ jjIo , jli AjAa. AjLuoj^. jA Ja ^UaBl aJlU JUa) 





Properties 
Find this property: 


e Properties 


Click to: 


s. % # 

pL&uj US> Jrfr 

i J ^ CjU-lkill 


Import New Property.. 




Add Copy of Property... 


Modify/Show Property... 


Delete Property 


OK 


Cancel 


Add Frame Section Property 


Select Property Type 
Frame Section Property Type 


| Steel 


Click to Add a Steel Section 


I / Wide Flange 


Channel 


nr 


T ee 


Ai 


Auto Select List 


I 


Steel Joist 


Cancel | 




L 

Angle | 
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1 JL 1 
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1 Qouble.Angle J 

Double 

Channel 

Pipe 

T ube 


- UakS lilli j SjiLill b AA ^ laJ cBIa A*J -2 

^l^ylLuol 

AjLuu* jak \\ 13 ] AJLj oiJ 

lu ja] I CL*\ j\\x '\W 3i\jJa] ^Uakl 
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dij j Aduii SaaUJi jfl aj Add new property piSu j 4ju ^ * 

l ] 

C£a j ^ jjIo , jJi JuA*. AiLuoj^. jA Ja ^UaBl aJlU JUa) 
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Section Name 


Section Notes 


Angle ^Uaall jtiai ^ Steel lP*^ d* Double angle 60*60*8 £.ldaa , u^-doa dj-d JHaII ISa 

^ s 4^/ y^. ^9 j *1 Woll ^ v j -UjUII lali9 

. Double angle 60*60*8 Jddl d£d j ^LLiiU jd^ 


I Double Angle 60 x 60*8 


Properties 


Section Properties.. 


Dimensions 
Outside depth ( t3 ] 


Outside width ( t2 ] 


Property Modifiers 
Set Modifiers... 


Modify/Show Notes.. 


Material 


Horizontal leg thickness ( tf ) |0.008 


Vertical leg thickness ( tw ] 


Back to back distance ( dis ] 




E, Poisson s ratio \ $ ><ot ja. j I^-Ia ^u.oa 1 I s^LaII 

Steel -J' ^ j 

aJU] I ajj^L jjaJ> Factor ^1, Shear, Torsion Ji« JJ jc. A_*jta ^ j 


AajuiIo^I cd^o^ d j ^ 

^Ijall £a yr%?' d^ 
*L)99VI 

uAjj' ^I jall A*L 


Frame Property/Stiffness Modification Factor; 
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Moment Releases 


XY Plane Offset Normal 


Drawing Control Type 


^ ol Wall j£li (jVI I Alls ^jA*-i]l ^jiC-UaS (JLaII lAA ^S dlll^ _J dllcA Wall L_fll^)*j Axl* 

^ > ^till ILLu 1 1 >■ j c!iIjj1a^.VI a£^ 

► dilc-Uaalli -Liila jg 3Via Draw Frame/Cable Element ^L jill jLuii -LdJ j\\ -Lulill <Ja* 

► . Single beam 70*70*1 0 -} ^ l ^aSI ^UaSJI jtiki Saj^jaII 

. Single beam 70*70*1 0 j* -5 ^u^i 



None <space bar> 




Jijluj e jjLdLall dll J^ll ji LS jx^ li$i jbiLl fj l^ti f jjj^J UU*^ J 

jLldl ^aj lil Lai f ^)ALla]| (— l\da ^ajc. ^LilLj t-g-d LajS ^s^xll 

. Simple beam <_L*j dip. tgdj bus jc. JLL V dl j-aSlI jli 



Simple beams 






-t*4- 


x 


Line Object Type 

Straight Frame 

Section 

Double Angle 60*60*8 

Moment Releases 

Pinned 

XY Plane Offset Normal 

0 . 

Drawing Control Type 

None < space bar> 






1 * 1 

Double angle 60*60*8 jUlib 
Diagonal members -S' j 
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x 


Line Object Type 

Straight Frame 

Section 

Single beam 70*70*10 

Moment Releases 

Pinned 

XY Plane Offset Normal 

0 . 

Drawing Control Type 

None < space bar> 






Single angle 70*70*10 1 ^ ^ 

Upper & Lower members -M ^ j 
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(illj j ZOJ\ ,jiaj3U ^ jAj 

IfJ AltlkU XZ ^ Iaj^ja1\ 


til ]j j 3 DJI <ji (jiajxj ^ j£j 

Y dl^jl ^5 djjfeUfli! j^UslSI 







Edit 

View Define Bridge Draw 

Select 

0 

Undo Frame Add 

Ctrl+Z 

c* 

r\cuo 



Cut 

Ctrl+X 

% 

Copy 

Ctrl+C 

d 

Paste... 

Ctrl+V 

X 

Delete 

Delete 


Add to Model From T emplate 

Ctrl+T 


Interactive Database Editing... 



Replicate... 

Ctrl+R 


£ ftllu- J U Ji jUaJ 

Edit Replicate... 
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Mirror 

Replicate Options 

M odify/S how R eplicate 0 ptions. . . | 

8 of 8 active boxes are selected 

[~ D elete 0 riginal 0 bjects 

Increment Data 
Number [To 


OK | Cancel 


Linear ] | Radial 
Increments 
dx [5! 

dy fci 

dz fo! 


Linear <i' jijSiJ! jUiu 
ji» 3 AiL* ji x #431^ 














SAP2000 V14.2.2 Advanced 


Joint Restraints 
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File Edit View Define Bridge Draw Select Assign Analyze Display Design Options Tools Help 
D E# 0 ^ ^ ^ § (H ► $ J J° int ► Restraints., 


Joint ► 

TX 
o i 

Restraints... 

1 Frame ► 


Constraints... 

1 Cable ► 


Springs... 

1 Tendon ► 

4 

+ 

o 

Masses... 

I Area ► 


Local Axes... 

1 Solid ► 

■it}. 

Panel Zones... 

1 Link/Support... ► 


Merge Number... 


II 1 , 


Assign Joint Restraints 


Restraints in Joint Local Directions 

w Translation 1 I - Rotation about 1 

w Translation 2 \~ Rotation about 2 

w Translation 3 \~ Rotation about 3 


Fast Restraints 


Fixed Support Hinged Support 




Roller Support 









£.1 jjuj Clilc-Uakll jj j o j))*vs\i (jVl lA±j * 

^ A^-LujS A a lVi '< i A a )Vi *1 a d±jl^ $■ I ^joi a^alLaua jl A l^»o‘< ^jc, oAA 

^ 4 A_ii*-a JaLfij Ale- & S^y> (JL<^ ^A Ijj^I aJj^. (JL a^VI (J^ (j^ 

r> ► 

^ 4 AajujIjII (jLa^Vi lAAjc> £jJaj ^Ull Jal^ill ^ "'A. i 

c qN ► . Assign Joint Load Force © 

(j£J j 2 (JLujV oJ) j-all (jL<^.Vl £jJaj2 AaIIaII A^ajULII li] ^ IaJ 

^ 4 ^Ull^ LuHaII ^Ic- (jLa^.Vl jaj3 A_a]Lui <LaJAJ ^j\ (JiuiV 


Frame Loads ► 

■ Cable Loads 


■ Tendon Loads 



Assign Analyze Display Design Options Tools Help 


Joint Local Axes 


Linlg/Support 


Joint Loads 


Gravity. 

Point... 


Joint Forces 


Loads 


Coofdinate System 

|global 


Moment about Global Z 


Cancel 


Load Pattern Name 

jJdead 


Force Global X 

|o. 


Force Global Y 

[o. 


Force Global Z |-2.5 

Moment about Global X 

1° 


Moment about Global Y 

F 



Add to Existing Loads 
(* Replace Existing Loads 

C Delete Existing Loads 
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► d J A V ^ J yr* CjIc-ILSJI (jjj SiL V j jik-aJ 


ol^lUll 


Define Bridge Draw Select A r 
Materials 

Section Properties ► 

®? Mass Source... 

Coorclin ate System s/G rids, . . 

Si? Joint Constraints... 


Joint Patterns... 


y n Groups... 



Define Load Patterns 


Section Cuts... 


Generalized Displacements... 


Functions 


o 


Load Patterns... 









^ ^ IjJIS LuiitJ ^lc- ^LqI£ Lu11a]I ^Ic- (J^ ^ *^* 1 >*» ij ‘ 



^ F5 C5^ *■ j} Ajlliill 4_j ^LaVI (_j^ (J^. Cy* iS^\ l t ^ ^• >- ' * 






Case Name 


Type 


Status 


Action 



MODAL 

Modal 

azaalim 






Analysis Monitor Options 
C Always Show 
C Never Show 

f* Show After [4 seconds 



► This PC ► Desktop ► Sap 

0 rg a n ize » N ew folder 

* Name 

0“i This PC 

A3 m Drive 
Desktop 
IS Documents 
IS Downloads 
^ Music 
IS Pictures 
|£ Videos 
^ Local Disk [C:] 
y CD Drive [DO 
l ^ Local Disk [&:) < 


v O 


Date modified 

No items match your search. 


File name: 
Save as type: 

— Hide Folders 




SAP Model Files [*.SDB]l 
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^ <- - ^ ? ^ic. T*>» ‘ »lxJ * 

^ 4 1 >»*< ^aJ AXoIc- ^)JC. 


LuHaSIj -kll j q\a\I A_l3 ^aJJjuj jlUl <■ * * 





^ LuHaII C—Lui^ <. iliE-j (J^il CllS jll Jj^iLudJ j (J^JI ^ 0aU^]| (jVl 1.LJ 


Analysis Complete - Beam 


_ n 


File Name: C:\Users\Youssuf\Desktop\Sap\Beam.SDB 


Less | 


Start Time: 7/1 8/201 7 1 0:50:58 AM 
Finish Time: 7/18/2017 10:51:04 AM 


Elapsed Time: 00:00:08 
R un S tatus: D one - Analysis Complete 


FORMING STIFFNESS AT ZERO (UNSTRESSED) INITIAL CONDITIONS 

TOTAL, NUMBER OF EQUILIBRIUM EQUATIONS = 14 

NUMBER OF NON-ZERO STIFFNESS TERMS = €6 

NUMBER OF EIGENVALUES BELOW SHIFT = 0 


LINEAR STATIC CASES 

USING STIFFNESS AT ZERO (UNSTRESSED) INITIAL CONDITIONS 

TOTAL NUMBER OF CASES TO SOLVE = 1 

NUMBER OF CASES TO SOLVE PER BLOCK = 1 

LINEAR STATIC CASES TO BE SOLVED: 

CASE: DEAD 




2017/07/18 10:51:03 




ji uiuiii jJi * 




Display Design Options Tools Help 


n Show Un deformed Shape 


Show Load Assigns 


Show Misc Assigns 


Show Lanes... 


n Show Deformed Shape... 


Show Forces/Stresses 


Show Bridge Forces/Stresses... 


£/ Show Virtual Work Diagram... 


Show Influence Lines/Surfaces... 


F4 y n _ fl FT H ’ nd 
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(DEAD) 


Shells... 


Planes... 



■ JUK i 11 


Jl ^4 (jSfl * 


Display Show Forces/stresses Frames/cables 



Frames/Cables... 







Jl JLjJLSkJ AJUI <LajUl ^ * 


+ t5 M£UiII Jc. 


Axial fore 


-M Vji j^4 u' 


Jjuo 



- Multivalued Options 

C Envelope (Range) 


(* Step P 


uumpuncriL 

orsion 

loment 2-2 

■loment 3-3 

C* j Axial Forcd t~~ T' 

C Shear 2-2 C b 

C Shear 3-3 C b 



if* Auto 

C Scale Factor 


1 

0 ptions 


r Fill Diagram 

(* Show Values on Diagram 

OK 

Cancel 









Case/Combo 


Case/Combo Name |DEAD 


■Multivalued Options 

C Envelope (Range) 
(* Step 


Component 
C Axial Force 
r Shear 2-2 
r Shear 3-3 


r Torsion 
r Moment 2-2 
f* ! Moment 3-3 


Scaling 
C* Auto 

r Scale Factor 


Options 

r Fill Diagram 

f* Show Values on Diagram 


Cancel | 


Member Force Diagram for Frames 


Case/Combo 

Case/Combo Name 


■Multivalued Options 

C Envelope (Range) 
(* Step 


Component 
C Axial Force 
(* (Shear 2-3 
C Shear 3-3 


r Torsion 
C Moment 2-2 
C Moment 3-3 


Scaling 
(* Auto 

C' Scale Factor 


Options 

r Fill Diagram 

(* Show Values on Diagram 


Cancel | 


Member Force Diagram for Frames 





